Comments on the gas system




The Scale — crude assumptions
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Main issues for a large gas system
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Large gas system of the past
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Gas mixing Gas distribution
and and
supply flow control
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Gas distribution — e.g., Belle
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Gas recirculation
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Gas exhaust example - Belle
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Gas system monitoring
and Long term reliability

control
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What gas mix? — personal view
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RPC gas mix examples
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Belle studies — freonless mix

Freonless gas mixtures for glass RPC operated
=5 =
in streamer mode

Y. Hoshi?, Y. Mikami®, T. Nagamine ®*, K. Watanabe 2,
A. Yamaguchi *!, Y. Yusa®

A Tohoku University, Sendai 980-8578, Japan

b Tohoku-Gakuin University, Tagaje 985-8537, Japan

2 May 2002
Table 1
Composition of the gas mixtures used in this test.
HEC — 1340  CyHg/Ar CyHyg =8 CyHyp /O3 =6/5 CyHyg /Oy =410
134a/CyHin/Ar CyHpp/Ar CiHg/Ar/COy CiHig/OafAr/COy CyHg/ O/ Ar/CO4
8/30 /62 70 /30 8/30 /62 6/5/30/59 4/10/30/56

50 /50 8/20/72 6/5/20/69 4/10/20 /66
30/ 70 8/10/82 6,/5/10/79 4/10/10 /76
6/5/ 5 /84 4/10/ 5/81
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Belle studies
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Fig. 4. Performances at plateau HV (a) efficiency, {b) dark current, (¢} single count
rate, {d} time resolution, {e) mean charge, and {f) cluster size.
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ARGO-YBJ

Study of RPC gas mixtures for the
ARGO-YBJI experiment

B. Bartoli, R. Buonomo, E. Calloni, 5. Catalanotti
B. IVEttorre Plazgzoll, G, D1 Seiascio, M. lacovaeed

INFN and Dipartimente di Fisiea dell’ Universifa di Napoli, Ttaly

Abstract

The ARGO-YE] experiment consists of 4 KPC carpet to be operated at the Yang-
I"-'Ij.lll:-' | b ratory {Tihet, PR, C |Ii||:|_|. 1300 m asl., and devoted to the detection
af showers imitiated by photon primaries in the energy range 100 GeV - 20 TeV, The
measurement techmique, namely the timing on the shower front with a few tens of
particles, requires EPC operation with 1 ns time resclution, low steip moltipheity,
|Ii'_[|| l'||"il'il‘||l'_'.' aned low *-ill-.{ll' l'll|||I|-||I:.E rate, We have tested EPCs wath many gas
mixtures, at =ea level, in order to optimize these parameters. The results of this
study are reported.

Karol Lang, NuMI Off-axis Experiment Detector Workshop, SLAC, Jan 24-26, 2003



Summary
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Another gas system example — BaBar DCH
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EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

CERN-EP/2002-046

20 June 2002

Detector Physics and Simulation of Resistive Plate Chambers

W. Riegler”, C. Lippmann®, R. Veenhof"

Abstract

We prese

of Resistive Pla
multiplication
RPCs with time

| ns.
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4 Avalanche Multiplication

Each electron will start an avalanche which will grow until it hits the resistive plate or
metal electrode. Avalanche multiplication for electro-negative gases at high fields is deseribed
in detail in [19]. In case the probability that an electron multiplies 1s independent of the pre-
vious position of multiplication, the avalanche development 1s characterised by the Townsend
coefficient o and attachment coefficient 7. Fig. 4 shows these parameters as calculated with
Imonte [8]. For the trigger RPCs with E=50kV/cm we expect an effective Townsend coeffi-
cient of around 10/mm while for the timing RPCs with £=100 kV/em we expect a value around

100/mm. If the avalanche contains n electrons at position x the probability that it contains n + |
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Figure 4: Townsend and attachment coefficient as calculated by IMONTE [].

at z+dx is given by nadz. Following the same arguments the probability that for an avalanche
of size n, one electron gets attached (forming a negative 1on) over distance dxr 1s nyy dz. For the
average number of electrons T and positive 1ons B we therefore have the relations

dm — dp _ (3)
—_— |y — ] B — 3
dr | X nn dr am 2

Karol Lang, NuMI Off-axis Experiment D il

21



CERN-EP/2002-046
20 June 2002

Detector Physics and Simulation of Resistive Plate Chambers

aracterised by the average number of clusters per unit of length
n for the number of electrons per cluster. The numbers are cal-
culated using Heed [6]. The average number of clusters/mm versus (v — 1) of the particle 1s
shown in Fig. 3a). For the RPC gas we find an average of 7.5 clusters/mm for a minimum ion-
ising particle. The predicted numbers of 1sobutane and methane are shown as a reference since

W. Riegler), C. Lippmann'), R. Veenhof!!

measurements for the gases are available [16]. The prediction from Heed matches the experi-
mental results quite well, 1t should however be mentioned that the experimental numbers vary
significantly n the literature. For a 10GeV pion we find on average 9.5 clusters/mm, so the
average distance between clusters 1s A = 105 pm. The cluster size distribution for two gases 1s
shown in Fig. 3b. The distance between the clusters is exponentially distributed, so the proba-
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Figure 3: (a) Average number of clusters/mm for different gases predicted by Heed [6]. The
‘solid bands”™ show measurements for methane and i1sobutane from [16]. (b) Cluster size distri-
bution for a pion energy of 10 GeV as simulated by Heed. Cutting at 500 electrons the average
number of electrons/cluster 1s 2.45 for the RPC gas.
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ARGO-YBJ

Study of RPC gas mixtures for the
ARGO-YBJ experiment

B. Bartoli, R. Buonomo, E. Calloni, S, Catalanotti,

B. IVEttorre Pilagzoli, G. Di Seiascio, M. Tacovacei
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Test of freonless operation of resistive plate chambers with
glass electrodes I mm gas gap vs 2 mm gas gap
H. Sakaue, E. Nakano, T. Takahashi, Y. Teramoto#*
Institute jor Cosmic Ray Physics, Osaba City University, Qsaka S58-8535, Japan

Received 18 February 2001 ; received in revised Form 28 May 2001 accepted I8 June 2001

25 /25 /5

F o

1 dowubles oA o ] omm single o
I

1l dosiikble & 2 o =ingle

-
o

||J|...

Number of Entrie:

gaz: 650,/40,/0

Fig. 6. Signal charge distributions. {a) and (b} Freon mixmre: Axfiso-CyHyy /AO-HaFy = 25725 /750, (¢) and {d) non-Freon maxiure: Ar
-y Hyy = 30750, and (e} and {0 non-Freon miaxwee: Arcfiso-Cy H o = 6040 (o), {c)and {e) double-gap mosde: cireles, and (b, {d) and
{0 single-gap maosde { RPC A triangles. The open svimbols with solid curve show the | nun gap RPCs and the closed svimbaols with dash
curve show the 2 mum eap RPC.

Karol Lang, NuMI Oft-axis Experiment Detector Workshop, SLAC, Jan 24-26, 2003





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


